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^ (57) Abstract: In onler to realize sufficient output performance (EP) of a fuel cell stack (3) without imposing an excessive limit on 

Oits operation an opemtion-limiting portion (45) and an upper limit value-setting portion (47) aie provided in a controller (43) of a 
fuel cell system (1). Based on a suction air temperature (TO detected by a temperature sensor (27) and an atmospheric pressure (Po) 
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detected by a pressure sensor (25), the operation-limiting portion (45) limits the operation of the stack (3) and relaxes the limitation. 
The limitation is made such that a temperature (Tj) of air discharged from an air compressor (7) does not rise beyond its uppw 
limit value (Lt), and the relaxation is made when the lowering in the suction air temperature (TO is predicted. The upper limit 
value-setting portion (47) sets an upper limit value (Lp) of a pressure (P^ of the air discharged from the air compressor (7) such that 
the temperature (T2) of the air discharged from the air compressor (7) does not rise beyond its upper limit value (Lt), the setting made 
based on the suction air temperature (Ti) detected by the temperature sensor (27) and the atmospheric pressure (Pq) detected by the 
pressure sensor (25). 
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(NO) ■mT.T-v-fS 9 4 e> ;^ 5^ -/ 7° S 9 6 'Xjtt^o 

|5|i:7n— ys 9 5 j&^sx^y :/s 8 2 (01 o) ^Jitp, 

^>'P-f^X-7^^;/ys 9 6 ;&^e>X5^^:/yS 8 2 (010) ^ittfo 
2^^M«3IfcJ;nt^> «:ffi^^JBE:^P2j&tBffj£(D^-ft;^ (Thg) 1^±, 
(FC=0) T±# (FB = 1) -rs^:, F B fl F C = 0 ^: ;^ T, M 
^mmom^ti^m^ {FAnFBnFC = FAn (FBOFC) =0} 

^M<?)?U^^>fbt3j;&D:fe$ijpS§i0^§^)(;D-Tr. 0 3 cdx^^-^/ y s 4 (^ 
2^6<]?5:^^l!=S^f(j;tMS) ®^©X7"ryyS5 (I^SfiJif) EI l 2 
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y^^y-^^Sl 0 6^\t. 0 13-1 4(Dyu-izm^Tmmmf3im 

mw^mmmm^mnL. mi siz^-rn^y^^Fu {fd=i m 
m x«FD = o (ium } mi 4\zm'rmmy^^FE {fe = 
1 mm x«FE = o (mm y t<Dm^mMT^. mmyu-},t:^ 

7^!yysl06:6^&X-5"-/7'Sl 0 S-vittTo 

y^^y:fs 1 0 ST^j/t. y^^FA (ms) ty^ifFDiiy^i/F 

EiCDAND (mmm: FAPFDnFE) f)^ 1 ib^^t^^^mT ^ o C 

(Dmrnmitn-c^ftiu. mmyu- (yes) d^x^^^yr^s i o 8;o^e> 

±mmmmf)^i^f3i\-fnit c-^^t), FAnFDnFE = o;S:e>) 
mmyu- (no 50^x5^-/:/s i o s^^sxT^^ys 7 ms) 

^izmmr^. 

mi 3\z^rj:tiz. :^mMm<Dmmyu-itx^y':fs 4 m:^ 

iitr„ 

X7^^;/yS 1 1 0T«, mi 4j3^f 7P-(C«£oT, 
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(DT.T'y'fSl (03) 7?lK#L/c^A^^ia^Ti (MjIg+J-'f >7 

m=o) Mm^^ ^ )v&.m\z.m%i.rz.WLX^%um.T ^ (^ig-y-ri^ 

Tsy^y^S 1 1 2T«, -hfBSP:9>^^ {T^ (O^m^M) } (D^m 

mmyu- (YES) ifiT.'Tvys 11 2fi^^y^.^y':fs 1 1 4^jitro 

^•5"r;^frtntfx unyu— (no) *tx5=-^y:7's 1 1 zt^^^T^^^y 

S 1 1 6 ^jit^o 

{Ti (O^m^M) } OM^©'f^|S[6<J||^XJi^1iim4i't bTff 
Vi. ^(Dn^ (lEXtAA) :d^e>;:^-T-^;/'7'S 1 1 2 (DfiJif ^ff ^ J; 5 b 

P^S 1 1 4T}i. :77i5^FD®ffiSl (ff^J) fc^Jg-T^o 
$!I^S?:7D — ttJ^xy :/S 114;&>e)X5^«/ysi08 (012) ^iitfo 

X-T-^y :/S 1 1 6T«. v'^i^FDO^i^O (JBS) {-^5et-^o 
$iJ1^ yu — \t.7. "ry-fS 1 1 Q-fy^^7.^yys 1 0 B (012) 'NJityo 

ilT, 014 ^#^LT, X5=-^3/yS110 CDMS^-fb (DTi) 
in # M 3S ^ M §g f § o 

0 1 4lC^-rj;-5{C. 2^^M^aj(D0J^:7P^(lXx';/yS 4 (S2^ 
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$n) fe^A^^ia^TiOx-iS^O^^^ {Ti (O^m) } (D^i!)^ 
mi^f3i2'D(DT .y"-^ {2|s:^M^JT«Ti (m=0) RtKTi (m 
= 1) } ^^trM+ iMcD-T^-^/O^eTSt^^^m-g- {T , (O^m^ 
M : 2^^M^[)T^tM= 2) , oSDTi (m=0) . (in= 1 ) , 
RXST^ (m=2) ) . ^miR-r^o mmy U-}tX^ y ^ S 1 2 2 H)^ 
^^.^yzfS 12 3 (DTith^) 'sJitPo 

X5^-/7^S 1 2 ±tB§P5^m^ {Ti (m=0) , (m = 

1) , Ti (m=2) 1 ©Mm^lOM^^ifcDTi^^^CDH^TW-^f 

Ti (m=0) -Ti (m=l) ^OO^^n.. 
DTi = Ti (m=l)-Ti (m=0) 
Ti (m=0) -Ti (m=l) >0 (Dm'^\Z\t. 
Ti (m=0) -Ti (m=2) ^ 0 e. , 

DTi= {Tj (m=2) -Ti (m=0) } X2. 
Ti (m=0) -Tj (m=2) >0?5:e>. 
DTi = 0 o 

J^^. H&IB§g^m^ {Ti (O^m^M) } C[>1J-<XM= 1 m. 
DTi= I Ti (m= 0) -Ti (m= 1 ) | 

^bT> ^J^:7D-«7.5r-/ys 1 2 3 j&i&XT^-^yys 1 2 4 
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Th4) -^^nU. Wmyu- (YES) *tX5^-/:/S 1 2 4)&^&X7^ 
y-ZfS 1 2 S-vittfc ^-^T^^frtn^ (O^D. DTi^Th4?^^.) > 
5 mnyu— (NO) 7J?^X5^>^:/S 1 2 4>6^^X5^^y 1 2 e^iitPo • 
X7^-/yS 1 2 5 77iJ^FE<^MSl (l^nJ) tCtg^-T-So 

$!l^ii|i:7P-«;;^5=-^^:/s I25y&^e>xx^>:/sii2 (Eiis) ^mtyo 

X7^-;:/S 1 2 6 ^^i^FEOM^O (^S) lcigj&-r§. 

m>'n-{iX-T-^:/:/S 126.6^6.7.^^^^5112 (0 13) ^Mt^o 
10 2is^M^J{Ccfcnt^. ©A^^ia^Ti^^H'T^O^^b^ (Th4) fiJlT 
(FE = 0) TTI^ (FD=1) -r^t. FDnFE=0 t;^oT> 5S 
fe$lll©©^^>&t^gs {F An FD n F E = F An (FDnFE) =0} 

15 

20 #^l&mo s o^^fi'tlftfciiSCTMST^feoT. mi 5 ^z^ir^oiz. 
^^m.m (Ti) <D^'ft:{;:SoXMfnigSNF (NO) (DUmyu- m 

14) tc. (tam^ji^iccfc-s) m^mt^f>^^<Df^mmmt e'fym^om 
m (Thg) 7fe«T*^;6>*ij»f-rf)7^^;/:/s 1 3 o^mf. mm^m 

(te<Ths) (Dm\tm^fi-'^ (YES) Mfc 7 □ - ^Mt" <fc "5 b 

25 ms<DmMmtmf3:^o 
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(T2>Lt) ^>^mmtM.Uii:^izhfi^i)^t:)^T. ^<Dmmt e^m 

ffi (Thg) \zmT^^X'uyu-i!,mmn-^ <yes) m\zm^(DX'. 
mi siz^T^oiz. ^^MMomnyu-iit. xt-^^/^s 1 2 31? 

D Tlt^#$^fTL'>5:^, T.y'yyS 1 2 4 's5i^TM?PCD|^S ^^J®f 
^J^®Mm:^)tMfDfrRr (YES) T2fentf. X5=-^yys l 2 436^5, 
XT-^y ys 1 2 5^51^, I^W:7^/fFE^liC|g^bT, '^(DT.'fv 
:/S 1 1 2 (0 13) ^iitfo 

XT-y ys 1 2 4T©^mjif®JigMj&^M^igs (NO) T^nt^. ^ 

5^y:/S 1 3 O-vii^, ±IBM:Sl^r«n ^-bmrn. (Th^) 

M;S^rBl t e ;^)^'BI{i7^#| (te<Th6) Xa5tlt^> 0J^:7P— (Y 
E S) z&tx-r-^/ys 130;5ie>Xxyysi25 (FE=1) 'xittfo 

MS^^I t e*tgaM£^± (te^Thg) iCTSi^t, ^J1^:7n- (N 
O) ifiT.T-v'Zt^ 1 3 0 :/S 1 2 6 ^ii^, l^nJy^iJfFE 

Sro (c^^-r^o umyu—\%7s'fv':f^ 1 2 6>5iie>;?.7^y ys 112 
(g| 1 3) ^jit^o 
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c(D^. okm^^umT^<D±mmL tit. mi\:mmmj^os<Dmi^ 

cm 1 ®IIJ£o?^M(^m 5 <^^MM} 

15 ^i6^#KgbT> Hi o^jsojj^noBs^^si^y^mH^t- 

20 ^tt^^ftcD^SiJtcS-^XMfPigSNF (NO) (DM^^'a- (0 5) \z.. 
(M^0!lPSt^<k§) JBSi§$^56^e»Oj^]©l^^ t e (Th 
e) *?il?^§;0^^JSfft"S;^7^5/:/S 14 0 $^tt, ( t e< 

The) (omtmm^-^ (yes) m\zyu--^n'r^o\z.\^fz.M.x. 
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A^^msT 1 t^^M.umT otoummD TjiimmTh ^ ^±m^^7b^ 
mmv. ±m^ (yes) tmm'rni:i. :^y'y:fs 2 4^m/u'v^x 
^Mum (Ti) (DMit^f^mmm^mnr^o ^ux. x5^«/:/s2 6 

mw-psm (YES) tmrn-rtiat. x^y^s 2 s^m^. mmwsjy 

X5^':/ys 2 2TMmMDT:dtBg^Th i^Ji|5iS;^(.i (NO) tm 

x-^f3:i^ (NO) tmmvrcm^it. mmyn-i)iyi.y-yys 1 4 0-^ 
m^, ±tBm&m^t e^mm (Th^) *?iii?fes;&^sd^fijirf'rso 

MSI^^I t e5&^ggM7fe#| (te<Th6) X$>ti1it. mmya— (Y 
ES) 1 4 O;0^e>;^5^^y :/S 2 8 (FA=1) ^xitfc 

MSBf t e ;^?^M]^i: (te^Th^) fc^^Si:, S9^:7D~ (N 
O) J&^X5^yP^S 1 4 0 5&^&Xx-/:/S 3 C^ii^^. f^'BJ^^iJT'F A$ 
0»C^^t*§. M^S|>'n — (tX^>;/:/S 3 O/0^&X5r«/yS 5 (0 2) 

±tBggM (The) fe. ^^t^^J#^^^OS&:^^t-S^^Ei^m7£A 
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10 im2(Dmm(Dmm^ 

0 1 7<D:X^y:/S 2 0 6:RrXS 2 0 8 JC^Jgbfe;^.T. ^1 (D^SSO 

mi 7 \z^T^o\z. m2(Dmm(omm<Dmmyti-iit. xt^-/^ 
so (03) :^^e>x7"-/ys l^Ji^T®A^m^asTl^m^#b> m 
20 {cx5^-/:/s 2-\ii^T;^^JEPo^^^#b:^m. x^y:^s 203 

XT-y ys 2 0 3TJi. 0 4<DX5^y ys 1 0 l^^{c:> ^it-f^;p 

^-e®±PSML t&i.Tizmmt^tm^-^n^^tm^m.&ijFzf^^^ 

25 ;5:±|5SML p ^tll^LT^^-rSo 
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— (YES) ifiX -7^^^:/S5*^e.7.5^^yyS 2 0 6 (Lp MfflMS) ^ 
3i^> FA=0T2bntf. ^J^>'n~ (NO) /i^X^-zT'S 55&iSX^ 

y^s 2 0 8 (MISIIfT) ^jitr. 

2 0 6 Tfi. 0 3 COX 7^ >^ S 6 S l^^i , X 

(ip-^. :^^<) T^o M1ii?:7n~«X7"^yys 2 0 ej&^ex^^- 

^y^S 2 0 S^iitTo 

Xx >;/ y S 2 0 8 ^ffi©±MMLp ('^^D^ FA=0 CM 

^igS] )5:e>#65Lp. FA=1 [j^^PfFW] e>«i6<I L p ) \Z^\^>. 
P2^Lpt7^^.k«5fcXiS'yi^3 (DSffe0JISSfT5o 0J1^:7D-«X 
■7=-^;/ys 2 0 8 j^i^X-xy :/S 7 (03) ^aitp, 

J:ntf, 04 (S 1 a)IIJi(DJ^M) (DX5^-/ysi 
2 t:felt§^feMm(D^fr (Pz^Lp) ;J>«#III§$n. ^goT mtE^^ 
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3 (Dmmoi^m) 

v'X-^^A 3 0 1 (om^^mmr^, mi a itmnmmzy:;^.^^. s o i © 

3s.ticeiig#:^j^^FLs©3gig mi^/'mm ^mmmzmmYomm 
©'If $g5/x-T-AD s 3 ^^^mcmm^z^•^^mi$^^^^^ f l s ^m^ki-t 

^ H i J; D XiS' 3 ©^ft^aiJ^T C S 3 ^: 

So 

1f#i^X-5^AD S 3 }t. 3 CDS^^^H ilf If # ^ JiX^ 

•rsx^^/^if^iK^^Ds 3 1 m^^^%¥ s (Dmu^m\zm 
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n) ^mtiEF 2\zm-r^mm^. mi^Rmmi siz^tbxhBki^^o 
y ^mmuMmD s 3 lit. x^-/^ 3 (DWji^^mw c ^mm-r 

f § 3^ ?^ § X ^ m f § o 

15 m-rsds^jyeii^m^^ (0i©ds2) ^-^tjo 

MI?e^7.5^AC S 3©3>bn-^3 4 3 3 "^CDaiJ^BP^^tf » 

1. ^1 (Dmmu3 4 5 

^tcMTSIf >;/i7 3 (D31fe$$iI|5Bf § — L p © 

20 ffiS^^b. -^e-CD^JPSML p tCt»!ViXi5^ 3 ©M^^$!lPS-r-So ^Itl 

(0 1) {C^ViT^fea!ll®aJ4 5 <h±l$Slg^g|5 4 

7o#e<j0ji®M (Lp) WL%^m%^t.-^WL^^^^tL%(n>\zn^-r^. 

2. ^2CDM^g|5 3 4 7 
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it. ^i<Dmm<Dmm cmi) iz^}r^^±mwi^^4 7 (ommmmm 
(Lp) n^mmu^izm^-r^o 
5 3. m3(Dmm^3 4 9 

L p ^mmY(Dm^^mizm'r^mmizm^^mjE'r^mm (mr. 
rii2(DiiiEj ts^z^o ) zt^z^r, , (mi<Dmm'^3 4 5\z 

mxit. ^tm^m.um±mmiL t x\t^mmtj ^mm'L s izm 
15 ciciT, mi 9-02 1 ^mmv. mnmrn^^Y trnmrnmi^T. 

3 0 1 <h©#^;5:M#^mBji-;5„ 

^$nsm;^E 1 ^x^^yi^ 3©m:^m;^EPi:i5>.;^t- (-o^i;). EP 

20 :;^^$a)«::(jE P^m:^-r^e: t^^^^^^n-S, 

Ell 9«, *:j^V(Dmi&^-i$' 1 9 &<Dm^^KT tmt! h)V^T 

Qtom^ mm) . i^xsmm^KT trniEP tomm mm) 
^-iS^ 1 9 a(DhJV^TQ},t. i&mm'^mizit^m^^vx ±^ < . 
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a;&t^^t- sm;^3EP, Mt;fc> ^^JElStl 7 oetffl^^coflE:^ P 
^fbi, ^ntC^j^;bT^-r 1 9 a/&^^*T'5«:^EP, MrX 

•r, 

iL±i/f'fyi. mmvotp—MiMi^ (02 1) -vitm^miztjir) . i&mm 
(02 0) x'}tM^m\zu^o z.ti\z^t>i±. ^m^^<Ds.tiF 2^^^ 

^Mm<Dmm\t. mmm i omusu 345 iz<i:^7.^ y ^ 3 ©31^ 

<^MPISr. MtB^2 (^M^gU3 4 7 CD i ©MiEj {c:J:OMfPb> M 

/•^—zya.-hiz^^$mmm(Dmm^^mm-r^o 
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k 0 = 1 mmm) + x i i/mm . 

k X = 1 (^^gp) + X 2 (/jN^cBIS) o 
ililT, 022=£#Mb. m 1 (D^iE^^k 0 ^2(DMiE^ic 
10 k X 

^19 a-^m^r^mtiEF t(DM# mm) mm^KT^m i © 
miEmmko t(Dmm i^m) iEi^^KT«i:^2(D«iE#^kx t 
imm) t^^To c:o02 2T«. it i!c CD M3i:Ji, mi 

15 ®ltiE#^k 0 0):*:^$^, B 2 ©MiE^ii: k x ©S^gUtd^t^-B:, $i 
m 1 OMiE^iCk 0 j^5^fl?l&'>:^5^A 3 0 1 (J;D^0{c:«, 

?js#«i^i^FLs) (Dmm^m^m:Tmm}^mmD s 3 2j&ie>®it#(c 

20 1 9 a ©|lI^^KTfc«fe:i^b:^V^o OS , 

kO = 1 + xl (D S 3 2 e)<Dlf#Jc:^fe#bfei>icM) . 

25 ^^r)Wi^m\znx. Ki = oi,tmh^^my3imm^w^'r^o 
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-'■:f5. m2©SlE^^kxti, MJ^^mv-X^^A 3 0 1 i^KiUm 
kx = 1 + x2 ( I P3iie>®1t#(cfe#l^fe/J>^M) o 

TSo 0 2 3«^3©^M(:D?^^tC^S«fe^JRl/MfPMaLRP 3^ 
02 3 {c^-r.i;-5(c:. ^ 3 p-«, 

so (03) 55^^X5^-;ys l'\3i^T®A^^?aSTl^^^^b. H 
2^ii^'r;^^JEPo^®t#bT, X5=--/yS 2 0 3 (EI 

i7©Lp^^Ma) -.ii^, iieiT, ^A^^ia^TiJtix^^ffip 

"rv^S 3 0 4 (»2^e<j;^i^^ffi5fiJ^M3®) ^iitfo 
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5 lX'$>n\t. $!J^:7D- (YES) ^^X^yyS5^^^7.'ry':/S3 0 

6 (^i®MiEMS) ^m^. FA=oT^nt^> mny\n— (no) 

d^X5^y ys 5^i&X5^y :/S 2 0 8 (0 17 O^J^^ff) ^MtSo 
y.^y^S 3 0 6Tt*, XT-^>yS 2 0 3 T^^U;^cl!tffi^^EEP 2 

10 sg^^^^^^F L s (Dm^omm^mizMmiyrcm 1 ®iiiE^is:k 0 

^7.^y^S 3 0 9 cm 2 (D^lE^Him) ^MtJo 
Tsy^-y-fS 3 0 9 X5^yyS306 TMBIS:iii5F0 bifeStm^ 

15 ^JEP 2®±^4fiL p Sr. iiniC*MV(0^:aE©51ieJl^Ilfc^*^Sbfe^ 

2 0 8 (0 17 (DmM.mB) ^mt^o 

20 Xt^-/ 2 0 8 TJt, m,U(D±mmL T? (^^K). FA=0 [M 

fnigS] 75:e>#6<jLp. FA=i CMfoffpI] >5:€.M^$n;^i&6<)L 

^i:7P"-«;;^-7^y :;/'s 2 0 83e»^e»x5^^>ys 7 (03) ^mt^o 
25 ^;i/5o<£M^. ^m.EE^m7 (D^x^m.WLmT ij!}ti^rvx. mi(D 
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^ ^IT, 02^#l^2 003-11295 6-^S#Mt-S 21 ^JcJ: 

^ © 1^ ^ ^ 2^ iffl ^1 tf o 
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^ © |g ffl 

m^mmi^m&^mmmmvrc±m.mh\zm^\^^T . mm^mmm^ 
^^^m'r^^m(Df^m•fymM<D±mm^m^f3:\^^^^\zm^^m.m^^u 

mm^iit. mt^f±mmtj(D±m.m^±m^:/^i^^^^izmm^m.m^U(D 
f±iii&:f:j>&mmr^m^miizmm(Dmnmmi^:^y'j:.. 
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^(Dmrn^mmr^m^m i iz$m(Dmmmm->7.y'Ao 

^^'immmm\zmmr^^M.^mmr^i}mm(Dv%. mhmmumT!)^ 
^^^^<Dizm^^\^^xmm^nrcumi^$>^m^miizBm(Dmmnmi^ 

(Dm^mizm-D^^, mBmmffo(Dum:^mmum^z±^r^^x0mm 
iz^i^f3:-^n^mjkm2izBm(Dmnmm>':p^7-M,o 
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11. mmmmmm(Dmmt. mm^m,mmm:sL-c^^(DT^(Dm^& 

12. Suia«^^j|sB®Mfn«. mm.-^tirci±m^m.mt]izMvmmm 
^tvxw^n^m. ^mvmti^^ir^itmm^mm^it^m^msiz 

13. mim^^t^:!.-^^ ^mmt^mf^mt. 

^m^^i 3\>zmm<Dmmnm->:^y^Ao 
1 6. yi<im'^^timm:fS7siimm^^timt:ff:^t(Dm^^^nxm 
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^^^^^(Dmu^u\zjt^i:^xmm^^^n-(Dmwi^mm-r^m2 
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15 mmmmi^7.'y^A(Dmm:^^o 
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